(19) 




W jfrH'^^^S^ PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2000057646 A 

(43) Date of publication of application: 25.02.00 



(51) Int. 01 



G11B 11/10 



(21) Application nunnber: 10224744 

(22) Date of filing: 07.08.98 



(71) Applicant: 

(72) Inventor: 



SONY CORP FUJITSU LTD 

TAKEUCHI ATSUSHI 
FUKUSHIMA YOSHIHITO 
TAKEMOTO HIROYUKI 
rrO KENICHI 
MORIBE MINEO 
NUMATATAKEHIKO 



(54) MAGNETO-OPTICAL RECORDING MEDIUM AND 
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REPRODUCING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enhance the recording 
density of a recording medium to have equal to or higher 
than a resolving power to be determined with the 
wavelength of reproducing light by impressing a magnetic 
field to a magnetic recording medium so that 
magnetization Is directed In a fixed direction in the 
region of one part in the spot of reproducing light when 
an information signal is reproduced by irradiating the 
medium with the reproducing light. 

SOLUTION: When a magneto-optical disk Is irradiated 
with reproducing light La from the side of a reproducing 
layer 4a of the disk and also a reproducing magnetic 
field Hr is Impressed on the a region iciuding the spot 
S of the reproducing light by the reproducing light La 
while rotatingly driving the disk, the reproducing layer 
4a of a low temp, region B1 is initialized by the 
reproducing magnetic field Hr and the magnetization of 
the reproducing layer 4a of the low temp, region B1 is 
always directed to a fixed direction regardless of the 
magnetization direction of a recording state holding 
layer 4c and, as a result, the low temp, region B1 
becomes a so-called front mask by masking the front side 
of the scanning direction of the spot S of the 



reproducing light. In a high temp, region 82, magnetism 
of an Intermediate layer 4b disappeares and an exchange 
coupling in a recording layer Is cut and the reproducing 
layer 4a Is always magnetized in the direction of the 
reproducing magnetic field Hr. 

COPYRIGHT: (C)2000,JPO 
S B3 




1^ 



\ 



jL 



B1 



B2 



.4« 



^4b 



'Ac 



09)B^mmff (jp> (12) ^ ^ ^ ^ (A) (iimnimsitmm 

4#gS2000-57646 
(P2000-57646A) 
miStKB 7lfil2¥2^25B(2O0O.2.2S> 



<51)Inta' PI f-7a-r(#«) 

GIIB 11/10 50 6 GllB 11/10 50 6A 5D075 

506Q 

6 11 5 1 IC 

6 1 ID 

66 1 56 IF 

msm:li mi:lt M:ji«e!}ikl4 OL 14 ttHMlciBK 



maismn 


<^e¥10-224744 


(71)taKA 


000002185 










(22)UglB 


¥Jtftl0^8^ 7 8(1998.8.7) 




jK]6ciKa;nK4i:a;ii e ts 7 sss^ 






(71)tfIBA 


000005223 
























1^ 






(72)%i»« 










i«cKA;iiecfta/i[6TS7«35# vri 














<74)^^A 


100067736 



















(54) jl£«»fafil|E«(:KV3t»SfSIB»»^{B 



(57) immi 



(■> 



tb) 



8 B 3 








CM 










\ - 


m 




■ 














r 










*~ 










r 




B1 




B2 . 




B ' 



.4* 



Hr:l 
B1 H 
B2tl 
B3:t 



4«; 
4o:l 



(2) 

1 

[ft 1 ] tsMh'^yif izf&^x^y 

mm^comuk-c^/xim^mz. '>;5:<i;t,#gaii 

m^5] mmm^iz^^xwmmm^m^^n so 
&mmsmmt. maz-^st-yiz^^xmrnm^ti^^ 

±mmmssmtzi5»hmsmmif^y hm\ ±iBtf 

m^6] ±m^^yhmiz^H&mmm\^yh^ 
\i. ±mM^ismmizi3»^msmm\^^y h^ff>mi. 
mx$>^ z t %:mit^i>m^5mi<Dmimssm 

m^i] ±^mmssmi^izi5»:s>msmm\f^if 40 

xtA^i^wmm^mmn I'xmxttL^mmmm 
\znLx^-st.-a/x\tm.%:n'^mmsmmmm. 50 



000- 57 64 6 

2 

^xismmmmmz'mm^^msct^iiii^ 
^HmmmmznLxm^^^iiaL. m^^T^ni^v h 

mmmzmrti>%(mm.^Mmt-t^^mt. 

%Tmimmmzm^^m^oymm\z^Tmsm 

mmznhxmit!b%<mm^^it't^^mt. 

V(m^fi3mznhxw3o>m.t.W30>m^h ic ss^ ^ 

[It*«12] J:IHfiK#«):^^S*^2 8 OOOA/m 

1 3 1 ±M%Tmmmmi^ ^f^ 7. ^m,z 
mu-&t\rztjL^^iL^\z. m^-mwinxz^m-^ 

<mm^<mmm/x\m^^\z^ %^^immmns: 

^^xmmm^f)'^9m^tis>yt^msm9t. ma^-^^ 
mmmmzisif&miy^v hmzM!^Lt=.m^^n 

tOOOl] 




(3) 

3 

[0002] 

10 

[0 0 0 3] zcD^'^fjm^mmmmKit. m^it. 

^m&^re) J:e)fC-r-5:&^ (fad : Front Aperture D 
etection) S^3tXJK'y hf^(D^MiKlc33V>T, 

n^mmm<mmM<m&iti~-^i^izm^x. mm 

l^©**>e>M#«^m«:^fe> J:e>tCf €>7^ (RAD : Re 
ar Aperture Detection) hP3<DiSM 

mmmummizi3\,^x. n^mmm(Dmm(m 
it^'tti'en-:&mzmxx, ^ti^<Dm<D^\^mM 20 

^RAD) «:if*^$>S„ 

[0 0 0 4] \<^-ftuD:^^. j^i^icS*)t:3^;K«v h 

[0 0 0 5] 

m^^^t&izit. ^3t;^5K«v M^®-SP®fI 30 

n^yti:mbxim^issmmtf^i!>mmm^^m.-t 
[0 0 0 6] -eLT, mijmmmi:mmitt &IZ& 

^mmmmzm.»^ji < Ttt«^ e> * < «;So 
[0 0 0 7] L*>u mmsmn^mut, mm-^m 
^muLxmimmM^y }^^%t.hiim^xi3v. n 

mmam<m^^y ]^t.hx%ms-t&zti)^^mt 
[0 0 0 8] ^mrnit. pxt<D^^f£m(^M'^izi^^ 




4^2000- 5764 6 
4 

[0009] 

mm^^mmt^^y \ms(:^iz^^x±msmmiz 
^Mm'^9m^ii?> 1. 1 i){z. ±mmMiztm^ti 
rz.m^^<Dn^miz. mjmi)m\i^ii&zinz^ 
y, h\H(D--m<mmiz'js\i^x. m^ym 

mmaytmm(miti)^-i^0:^\^i:[^<^'^izf£^t\,x 

mm:m^umt^:^tizj:i), ^v^i^^ts^m^m^ 
x\ mmmK^?>mm^<Dn±i}^-ssmt.f£^x^^ 

So 

[0 0 1 0] ±ss^mmmm^it. mimizm 
m^*ir:^mmm^<Dm.miz, mjmi^wiM^n^z 

h(Dmf^\iinzMvxt\i^(Dimt^:^(Dm^t 

[0 0 11] ism^mmoz^^it, 2800 
oA/m^TT-^)Szl^:*mL^^o m^s^^M^n^ 
mizm±?3tix\^^s>^mm^^y \^izj:^mi^<D±^ 

Sli, iHt, 20000 A/ni~2 8000 A/mSS 
T'&S. Ltctl^-oX. 1}^^®:^^$ 5: 2 8 0 0 0 A 

mmm(m^^y ]^tLx%mm-t^ziii}^mtr£ 

So 

[0 0 12] ±mmmsmmit. ^^•y.^-ik 
\z^m^t\'X-fA^}L}L^\z. vm^!im^-i5n,znj-^\ 

Sm-ttlli. J:a3)lH8SSCIB^^t?{i, ZCAV (Zone 
Constant Angular Velocity) :;^S:ggM-tSZli;*W 

*bv%o zcAV:&5^$:Slffll-s:ii:fc<j:y, msmi. 
[0 0 13] *^c, ±fS)t?^sciBii«EflsA^, jti^a^cia^ 



5 

So 

[0 0 14] ^msmmzisH&wmmiiv 

[0 0 15] 3t?K^IB^SIJfCfclt-S®^IB«*tr^y 
hiSSrO. 3 8/ttmJ«Ti:U tT^V hSPlCfeWSHMiB 

[0 0 16] m^E. Wc%mm&<^s. 5^>^m>im 

tC-X'fX^'ilLT, 6 4 0MB®^fia»,-7^'f:^i' (IS 
5&0. SSMmJIJAT, try h8I5fCfcJ:tSSJSia^tf »y h 30 

2m>m&^i^'o, \>^t>iiiom^3. B^o^^-msm. 
[0 0 17] :^^\zm^mmssmmmm 

m!tm^:m»mt. iyxm:^t-mmMmmizMLxm 

LT, ^y\^<mi^izmm^i:m$i't?>^y]^m^:^ 40 

i:t;{c, iMmmMsmmizmm^ixttLmm^con 
^wiz. mmimmmizMLxm^ms^iimau n 
^3tx;Ky hiHay-moMmzis^^x, n^mmm<o 
mmoymt^-'^<D:^\tinz\iiii!}^-&?> z t ^mm-r 

[0 0 18] ±ia)te?8S^CiB^S^fili, )tlK5C 

?smmizmsi^*ir:^^im^(om^mzybmmm 50 



i}^2000- 5764 6 
6 

mzMLxmat^jmco^ii^tlr^^mi:. % 

mmmmmzm^-^tx.tdmm^am^mzmmM 
mmmzmi^^%<mm^mm^t^^WLiis ^^m. 
mmmzm^'mm^o^im^\z^f&mssmm\z 

[0 0 19] ±fB«?8S^IBi^S^@{d:, ^?iB^ 

mmlmztm^i^tdmm^oymm\z. %^mm 
mmzMLxw^m-^mau v\H<m. 
m<D'^*>, mmn^%:^:^^y h(mn:^\^\zMvxm 
<Dmmt^-^<DmiinziB^^x. n^mmmm/m 

^mim(D(px^mz^mmimy'^(^x\ mmsmm 

[0 0 2 0] ±l3^?a^#«):*:t3li. 2 800 

0 A/mJWTT'&s z timt. y&mimmm 
mizm?L^nx\>^&^mm^^v \^\z^i>mm>iz^ 

20000A/'m~28000A/mSS 
TS>S„ L/fe*^oT, ^^®:*:^3S:2 8 00 OA 

mim<Dmi.^y \^iiLx^mm-ti>ziitMmttji 

So 

[0 0 2 1] ±^^msm!miiLx. t^-tx 

tllt. ±^3f{imMmm^mmit. ZCAV (zone con 
stant Angular Velocity) ■^i:WS't?>Z.t.i!>^tV 
\<\ ZCAV:^i:Um-t^ZiHZ^*). lHl!gSgt&llIli!& 

m^^ztij^X'^^. 

[0 0 2 2] ±MimMMsmmt)\ mi^Mm 
iz^^xmm^ti^mm^ti^m&Msssmjiit. ma^-^ 
^-yK^^xmmm^^tbm^^tir:^}^^ 

\,t, %Tmsmmzis»^^}i-j v^n. tf y haute 



7 

[0 0 2 3] ufcA^oT, mmsmmmmi^^m^ 

7 6/tmJ[JtT, h^yi'l^^yf'SrO. 9 (im&rfUL 

fe, lo-fsms. s-r^^^tis^T^-rx^tcmLfeit 

[0 0 2 4] 10 
[0 0 2 5] <3t?iBi^aBii^>*-r, 

[0 0 2 6] vx^\zmiL \jxmif^ms&siTA 7. 
5^3. h^y=j'wmfr^7.^<r>2'mm^ 

(1. 2 8GB) 5:1**,, ^W^Z, h>(y^%^m.'r 
[0 0 2 7] ElltCJtiaS^v'-^y^i' l(DiEII&S5: 

3. 5>r>^s<z)R^{c?^fia$;fiT«iy, ^^^Kvm 

li, *ifelcR?^MPg|$$:*-t-5 3. 5>f>^g®f^-f 

%Jav^, zcDmiM.^^ lit. "T^T.*;-)^- 
[0028] -S-LT, ZCD^lH^T^-f IfCl*, 

[0 0 2 9] 3(Z»tlS^5=-r^^ l®M«KiS:gI2{CS^ 
h 2 ®±{C, S i N*^5>«:S^«^: 

[0 0 3 0] ^UT> IB^«4li, ^ry;i/VX^'RAD 



4fW2000- 5764 6 
8 

t), faiiM4ti, G<iFeCo*^P>^«S^4 ai:, 
GdFe*^e>J5;S4'IS®4 bi:, T b F e C o*^e>;fcS 

[0 0 3 1] imvmmM4: dt. ^m^titzmm 
AT}if^^3mm\z^m^mm^\z. wsma a 

h\H<r>-noMmzi5\^X. m*^-^07^I^S:l«I<J: 

[0 0 3 2] *58^T'l*, ieS^(^fl¥l|[{CJ:Sm 
*^T'#S i: e» {C, < i: t) 3 M®?^tS®A^=»M3ti-C 
«;S#»gH4KlC J: oTia!!t»4 *^S^lT^^tl^^J: 

±M(m\zm&^i^^%o^X\i.i'A\i\ 

[0 0 3 3] ±Mmmsf>(7.9 1 ti^hmm^^m^ 

^^Cov^T, S3 ?:#MLT|Jiqg-r5„ «;S3, 03 

(a) li, mm^(^^^mmsmmis^hm=mm 
T'fe»j, 03 (b) {i, msmA^mm-!b^m(m^ 
mmmM^wm\z^irmx-^^, 

[0 0 3 4] El3lCatf <fce)lC, ±Mm^'T>(7.^\ 
h h^\Z. L a \ZiL:bn^%7.Tfsv h S 

[0 0 3 5] -eUT, 0*3 1 T^'tMJScl*, 

jk^v h s(D^Tt3mznhxwsm,z^mrr^m$X'-^ 

lUcB 1 J: =biag*^< , iSMfSlgcB 2 J: »J =fo{aS*HB 

[0 0 3 6] ZL<Dil^. iSJaia^B l^CfeV^T, 
4 a tt^lSa^H r (C J: U *2«ll<fc$tl-5.o UT, IS^ 

<^yia^M4 camt-fj\^\zmio^-f. {safi^HcB i© 

S^4 acw^bli, 1tfc-^:&iRiS:|Sj<3i:i:?fcS. 



g 

[0 0 3 7] -mummB z-vit. (pmm4 h(m 
mB z(Dn^4 alts mzn^m^Hr(D:^mzmt 

[0 0 3 8] *^iMm?B 3T*li, tf|gl»4 b 10 

[0 0 3 9] :i(DJ:e)lC. S^yfiXrff'V i>s®3fef?*[«a 

^ti^<Dt§i<Dtp!mmmB3izi3^\x^»s 
a(Dmt:^mK mmfmmM4 comt^^^KMut^ 20 

•60 

[0 04 0] Z.(t>J:e){C, ^f^;i/VX^'RAD;^(OlK 
5(®^S:JRMfS3i:tcJ:»J, :^3^6:^;Jf h S <fc U 

«t3t^^S:MVNT=fo, la^lfyhStrO. 4Mm$:Tia 30 

&mm.iztX'/h^<-ts>zttMmiit£?>o 
[0 0 4 1] ^zx% ±M5^m^7'^ ixit. mm 

ffB4»tr^y NS&O. 3 8/imi:-t-S„ «:j3, 5^3. 
5 >f >^3'6iiB^f^>f :^ ©#^, n&^oMM x = 6& 
Onm, m3tS:^-rS*l#U>X®MPlRNA= 
0. 5 5i:S4xTv>S3!j^ ±jzE©J:e>«:4f:/;i/V>^^^R 

tf>yhSS:0. 3 8AmilUTt), 5iS^3. 5>f>^ 

[0 0 4 2] tz^x. ±M(D^'^rjm^jmm^mm 
fsicfefcoTti, mnm^mizm^mi^Hr^wm-t 
^^mmmzm:tjimamiiT(Di<i 

[0 0 4 3] -euT, ±8a)tfigi^5=-rx^^iT'ii, ^> 
3t?iBsSC7^-r :k ^ ^We- LTil U ig LlSSft «:tf e> d J: 



4^2000- 5764 6 
10 

)\^- •foymiz'mm^^mm^^ ^^;^{c 

jt^T. '^yY<m^\z'mm'%^^5mt^'y>mm 

[0 0 4 4] :i(Oj:e>lC, ±iB3lKSS^7'-f IT'ldU 

S51C{*, 2 0 0 0 0 A/m-' 2 8 0 0 0 A/m^(^S 

[0 0 4 5] ZZX, ±MSyfm^-r>( y.i/ HZMl^X. 
m&tm^^^^ (.mmx = e S O nm, MPjgtNA 

=0. 5 5) mmbtcmmx. msmm}^vhMti^ 

0. 3 8 /im<D^y^2^A9-y^mMm^Ltcil^(D 

^jiv-'9'-pym^Ltzim^m4: iz^to 
[0 0 4 6] f£^s Mm^'^v-'7-i^y<Dm^it, 

l/—^-Ar}-Pr = 3. 5mW, i|SS8iV=7. 9m/ 
s, ^•^y:^)\/^U>i/^T=2 4ns e ctLX, 
mS^H r ?: 2 4 0 0 0 A/mi: LXm-^U^^n-^km 
^t. n^Jmn r 2 0 0 0 0 A/mt Lxm^m^ 
$:^fo;^c#^^:^cov^Ti®^fe, -eUT, 04 li, ±83 

•t&m^ (Vy-St-) {C0V>T, IS^l/-if-A°r7-fe 

[0 0 4 7] EI4tC3t-tJ:e>lC, :^iSa^H r S: 2 4 0 
OOA/milL-C'd-t^Sr^l'ofe®^, IBft^A't^-v 
-i^y},t± 10.9 %"T?fe S^iSS^H r 2 4 0 0 
0 A/mi: LTM-^^Sr^f o ^AV-T- 
Vy\,t±ll. 0%T'$>ofeo Zl®J:e)tC, ±iE)t?^ 
t'-T 1 T'ti, S*5Bi^H r S: 2 0 0 0 0 A/n^S 
tC*TvjNS<LT=b, |0^>'1«7-V-i?>S:±l 0%JS; 

±^mk-r?>ziii}^x^^, mt7(D5ims3. 5-f>^ 

■i ^.i^izmtm^^tm-rmiZs &i>mtb^t\.tzim 
xmi ly-^-Av- imt^-&xmimm)^^n 

m^f^ nzi5\f^x^s m^Av-'7-i^yi:± i 

[0 0 4 8] &Ji<D^'^lZs ±mmi&^'r>(7.^ IX 
mSSI^H r *^2 8 0 0 0 Aym&n^X&-DX%+'»fjt 

m^n^tMmx^^, Mmnz\t. ±m^mm^'b 

r li 2 0 0 0 0 A/m~ 2 4 0 0 0 A/migStj 



11 

[0 04 9] o^lC, ±l23t?i8i^-7^>r>?.^l®l2i'^r>' 
[0 0 5 0] ±^m:^^^:^^ i-Cii. ZCAV:^* 



4^M2 0 0 0- 5 7 646 
12 

&a5fflU ^llCa^1-J:e>«5-fei^f7*--7«y hill- 
So zcAw:^tit, [^i^mcmmmamiiM. 

[00 5 1] 

[^1] 



Byt« 

90um 



Start 



Er><< 



^mmi mm] 



Start 



End 



(MB] 



E um] 



Lead- In 

— es — 



■779 

0 

2583 
5103 
7560 
9954 
1 2285 
1 4553 
1 6758 
1 6900 
20979 
22995 
24948 
26836 
28665 
30429 
321 30 
33768 



^582 
5102 
7559 
9953 
1 2264 
14552 
16757 
18899 
20978 
22994 
24947 
26837 
28664 
30426 
321 29 
33767 
35342 
4 



66,27 



■66727 
64.66 
63.04 
61.42 
59.81 
58.19 
56.57 
54.96 
53.34 
51.72 
50.11 
48.49 
46.88 
45.26 
43.64 
42.03 
40.41 

«f 

1 9.40 
38.79 
37, IP 



33.1 4 



TTTT 
32.33 
31.52 
30.71 
29.90 
29.1 0 
28.29 
27.48 
26.67 
25.86 
25.05 
24.25 
2 3.44 
22.63 
21.82 
21.01 
20.21 

1 9.40 
1 9.40 
Jill 



41.29 



41.00 



40.04 
39.07 
38.1 1 
37.14 
36.18 
35.22 
34.25 
33.29 
32.32 
31.36 
30.40 
29.43 
28.47 
27.51 
26.54 
25.58 
24.61 

m 

23.58 
23.56 
22.59 



0.389 



1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
■1 1 
1 2 
1 3 
14 
1 5 
1 6 
1 7 



Buffer- Id 
Cont rolZone 
Bof f tr- Id 
Laad^ out 



m 



41.00 
40.04 
39.07 
38.1 1 
37.1 4 
36.1 8 
35.22 
34.25 
33.29 
32.32 
31.36 
30.40 
29.43 
28.47 
27.51 
26.54 
25.58 

23.63 
23.58 
23.56 



89.9 
87.7 
85.5 
83.3 
81.2 
79.0 
76.8 
74.6 
72.4 
70.2 
68.0 
65.8 
63.6 
61.4 
59.2 
57.0 
54.8 
$2,? 



0.379 
0.380 
C.380 
0.380 
0.380 
0.380 
0.380 
0.380 
0.381 
0.381 
0.381 
0.381 
0.381 
0.382 
0.382 
0.382 
0.38 3 



0.763 
0. 381 
0.3B2 



3689 

36927 

36977 



0 

36926 
36962 
3641 \ 



Tota I 



UMJ. 



[0 0 5 2] ^KCa^f .fc-ilC. ISS^m^'T^T.i;! 

6 9 4/1'f h, iB^h^^y^CDh^'vi'tf^y^ttO. 9 
O/tmiiStlTV^S, €L/T. ^^#®SafiSS^^lC 

>K*T-1 84^$ti;tZCAV:3?^(Z)-fei't5f7#-V 

i5t 7 * -v»y h mm-t^ 3 iifc J: »j, ±mmmff>( 
i<mmmmt. mi. 28GBi:«:y, 5<g^ 
3. 5^y^m^7'-(7.9(m2mhtA^, 

[0 0 5 3] tjLiS. imm^'T^ 7.9 lKi5\^X. "fe 

xmm^1mni2^^^i^^yflmmmt.tA^. zz. 

X\ TKL/:x.i^«v hgpicidu ^2ic?^^$*vfex>jjf 50 



;^tr«y htcjroT, r Kb^^-K^^^snrfcu, m 

[0 0 5 4] ^?iS^iH«8i{CJ:oTffl^WfBiJStlS 

&zinz^^). m^ift(m^izj:^xm^-^ti^&ji(D 

xr Y\y7.mm^mm^t\t=.7 Ku;^i^«y sasT- 
Its vmmmm^mm-r^z.iLii^x^r£.^^a>x. ^(m 
mmit. m^<Dmmzj:^x^^nis>o 

[0 0 5 5] M4>ihmz\t. m^ilt(Di&&X = 6 8 0 n 

m, n^^^$m-t^msi^yx(Dmom^A=o. 5 
5(Dti^. y(^^<Dn^mmimo. 6 3fimiLf£&<D 
x\ 7 Y^\/7.v.v vmziQVi^^mm\£.v ksi*, 
0. 6 3j[iinj[ja:^u«:i-tti«*e>jfcvv mm. 

fCj:y, iSitlf^y higSrO. 4 ^m«:TllI€>gSlC*T' 
[0 0 5 6] ^:1T*, ±m&mnr^7.'7 lX\i^ 05 



13 

0. 38/imtU rKU:^tf>vh8l5APfCfc»tS®M 
ia^tf'Vh;STApS:0. IBfimfr^, i(DJ:e>tC, 

TK^:^l^*y hSI5APT' 
®^«5¥ig©0Ji|^IS:g^•^«>z:^:J&<, mmsmsmoiz 

[0 0 5 7] i:r5T', EI6lca-rj:e)tC, 5> KIB^ 

hgUAPlc?^S4xSx>4<>^tf>vhEPli, y 

^a!^f^-r:^^' 1CD^2^C0V^T, x>;K>^e'yhEP 

[0 0 5 8] y;i/->^:&^S:JgM-rs«^fc 
li> iiS, EI7{C5^i-J:e)lc, rKU:^tf'vha5AP{c 
?^fi8;3tlSX>7j<Xtr'y hEPli. x>;}<>^tr«y hEP 20 

[0 0 5 9] S7ic5^t-<fce>tc, i^;i/->Wi;&^(DS 
€®«r3§-h. y;i/-yGCD^3i:x>4<xif'y HE 

&+4^•«:^^;l/^?5^ym■rz:i:i:®Mi«)^Lv^. 30 

[0 0 6 0] ^> KiB^7?^0D#^{Cli. 06{C 

atb7S;J:e)lC, y;b-yG«)Slg5i:x>rf<>^trvy }sEP 
<Da?3i:S:-en-?4Ta3itcf!H^T'$Sfc«>, h^'y^> 

[0 0 6 1] 9>Fia4i:5^S:Jgfla-rsz:i:ic 

*ITV\-&(DT% ±iBJt^^a^f^'f:^^l^C^3^^T%, ^> 
[0 0 6 2] mLQyl^':>tAnmkM'^^'H3m!r^7.^ 

tm^i>zt.izj:*h mmsmmizma^^n^m^ 
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m.izw»-f^^'^m<mt)m<. mimmL^^y\^i:n^ 

[0 0 6 3] L*^=b, ±8a)lH1^7^'f 1 Xit, 5m 
ms. 5-f>^^fia^'5'^:^^r®^ (I SO/IEC 
1 5 04 imm T-M^$*lTV>S<|^3t^a^iira^® 
(i2S:SA. = 6 8 0nm, MP|;tNA=0. 5 5) 

Lfc*^oT, ±IB3ia^7=-<>5.i5'lT-l4, 5^gtg3. 5 
-f>-?^)t?iBI^-r-<>?>i'®2fea)^ (1. 2 8GB) $: 
jJt^Loo. 5fgeB3. 5-f>^3tiSB^^7'-<:^i'i;®a 

[0 0 6 4] <mmmmmm>':>^K, *%^tc 

[0 0 6 5] J!JATlcMi:bTWS^fiS»ia«iS 

^fii*, ±8B3tiiai^f^'f yc.i' 1 izMvxmm^i}^^ 
mx&s>iit^iz. 5im3. b>(y'f-m^'f>(7s^ 
\zM\^x^msm^tMmiLtji^x\^^. ■f^t>-fe, 
y\zmiL \^xm\-f^m^mm^m.\t. 5^3. 

[0 0 6 6] S8(c^-tj:e)ic, z.oimm^m^ 

g2 0{ju 3t?K^7^-r:;^.i'l5:Ill«slEa!;S-&-5IlIIEIgKr 
^«2 1 ii, 1 \zn\^X I/— !f-3tS:m 

l=N-S)t^'\^y KSU2 2 i:, )tiK^7^>f l {c*f LT 

^^mst^^^v m 2 3 i:, m&om^^ □ -y 

^' n »y ^9§^SP 2 4 Z10>t?g^ 

g2«iS^g2 0®gM^S:M©-rS2/::^7^AL S 12 5 

[0 0 6 7] ±IB3lHiaS^CiaiiS^g2 0G)3t^/\vy K 

i/--if-)yi3 1 ;()^e,^^}l^$tlfel/-if-3t®)t«Lh^c 

U «y 3 2 «:j®aLTg^c \^-'^-%^mmfr^ 7.9 
l-h{C^3-B:S?t!f<^l/>X3 3i:, ±IBl/-if-^*^ 

S:«lffi-rsgJtgP 3 4 i:, 3 4 *^ e><Z)#^«:7NVl/ 

:^^-^{cSg^-rs 2miilii&3 5 i:, iBitm^ic i/- 

•9*-^ 3 l'v<7)mSlg«iii&aiil«5S®ifE#»&IiIli!&3 6 

\L. m&^\z\y-^-im3uz^-f^wm%^-^ 

[0 0 6 8] )t^^^/KS2 2{Cl4, ffSffllCli, 

-3K^S:^f-5fe«)<Z>2f|llT^^iX-^t-^, ^tlSSM.T'-r 
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;^ 1 *^ e.<oM y %^myt:&\^<Dm^j^^ 2 ^\z^m-r 

[0 0 6 9] ±mdft^^^V m2 2^CJ3V^T, ^<D%^ 

U—^-ifmS HZlit, i&^A,= 6 8 0nm«) 
IdU MP8SCNA=0. 5 5(Z)=fo®S:fieffl't6. ::*ilc<k 10 

[0 0 7 0] ^LT, ±ia)fc^^>y KgP2 

2i3 l/\^$tiS^<iD:^S35:«WLT> l/-if- 

[007 1] ±IB3tl8a^7^-r 1 T-li. 09 (CS^i-<fc 
e>»C, «#miCfi6ffl3tlSl/— if-^^ffiS (?f*l/ 20 

fc, 09li, ^5K^Hr = 24 0 0 0A/m, JSgilV 
= 7. 9iii/s, ■?^-v>:^^>n/i'D'yi'T=24 n s e c 

[0 0 7 2] S9{C:g^-t<J;e)lc, ±smm^'r^ 1 

mm. i^-^-y^^-iz^^rn^m^ay^miimt 

imaB&3 7{cj:u, ^ftiss^^-rj^i^ i±®fesst*e>ti 
m^im^ns>m±v-^-;irf-^^tbr:i±x\ m& 

ii-^ib<Dm^WLmz-m.\^-'^-f^r)-%Lim\^xim 
rm^c^\zxm^oim^^mwm^mLx\<^^. 

[0 0 7 3] «cfe, z.oiX'^rmmi. 

#S:*ISt-rS:^ni^'5A$:$/:^5^ZKLS I 2 5{C^^ja 40 
LS I 2 5*^e)l^^^-if-n'7-ffi!K®llII^&3 7/\#«i& 

[0 0 7 4] ise^'^^^v m>2 2x\t. mm. 
m,3 8icj:y. w^m^mm 6*^p,i/-if-3tas3 

l^^StiSSSS(D:*:#SS:«I^UT, U— l?*-^ 
3 1 *^e,ffi|^3nS U— 9*-)t®^S:ffi!lp-rs<J:e)tC 

[0 0 7 5] IMM^rr^ 7.9 '^X\%. ®4lCa^Lfc 50 
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^1/-- y-ytc'-) \z^^xTm.m^oiSi,nfmit't 

^„ -€-3T% r03tl8«^8aitS^S2OT'l*, )tlS^ 
mwi, 3 8 ic J: y , 3t?ai^-r :^ 1 ±®feSSi«) 

tcmLximx^-^-nrj-^mt^^x. Wcmmm 
mm\ztm v—^-j-^^j--^^ Lxwmtms^ 

ICTm^^lB^?:^?^) m L.T V 
[0 0 7 6] «;j3, Z.(Di:e)i&t&f^li, mii. 

^^l!lf^S:*i5^1-5tK^^S2S:e/X7^A 

LS 1 2 bf>^ib,ms(\^-'^-n^~wmm^3 3^mk 
[0 0 7 7] ±mmmmm^m.2 0(nmm. 

Fgp 2 3 li, jte?as^7^>r :^ i \zi^hx^'kma 

-^ib^^v K4 1 mm&^\zTm.^v k4 i/\ 

co®iK«iis&aSi:*;S«isS«ijs&iai&4 2t, ^mmz 
K4 1 fC#^-^S«SfECO:^g$5:«0M-rs?S^ 

[0 0 7 8] ±sas^^^y Kgi52 3 \t. mmffA7.9 
1 tcffl^# sta^-r s i: # ()tfiBSM,7^-f ;^ 9 1 icisii 

[0 0 7 9] ^bx. iMsm^^y m2 3xit. %m 
^t'^x^ 1 i)^h<Dm^mm. mfizm^-y'-^ 

i^om^^mmz. ^BsmmmmA.3\zi,^). n 
mm^mt^ 20^^^^^ k4 i^m^^ti^wm 

SftiMLT, 3ti^5^-r 1 \zm!it^^<J^ 

. [0 0 8 0] Jja^tfiSi^T^-r:^^ i x\i. EIi otcs^-r 

5. SlOlju W^\y-'f-)V0-'PT = 3. 5 
mW, i|^V=7. 9m/'s, ^■v>;^;i'i'D'yi^T = 
24nseci:LT> ^^^fA^'Cir-^Srfa^^L/fe 

v9i:\znt^^ (.Vv^i-) IcoVNT, S^?iSi^5t 

[0 0 8 1] Ell oica^'t«ke)tc, ±ia)iH^-?-r^^' 

1 x\twssmmmzi;i':ixmm^(o^nm.imxct^ 

i'i*^e>#-^s:S^t5Ki, wsmwmmtA 3\zi^ 

2 0li, ^5a^7^-f >ti^l/\®M-^fB^fcS^5BS^gt 
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[0 0 8 2] ^fc, z.(D^t>fjmi^ii. m^it. mim 

L S I 2 5*>P>|8^fiS|?ff|pllII&4 3/s#«S&-rS J:e>lC 
[0 0 8 3] ±IB^?SS^CIB^S^g2 0®S^ 

^^D^)/i^«*ai$2 4idu yam.T'-i i<mmsm 

[0 0 8 4] ±SB)iaK^'5=^>rj^i'l"rii, ±J$UfeJ:e> 

epAPT*0S^IBiti^»y ^;STApi:*^M«;oT^^■5o -e 
z:t% z:®)t?84^SB«^S^«2 0T?ii. -e*i€*i®ai5 

[0 0 8 5] t^t)*., )t?K^IB#SlJMOA>bffi^^ 
[0 0 8 6] JeUl®J:e>;&^?88^(g3^S^S2 0 S:M 

jtjai^T^'f j^i' 1 ^m^smmu2 1 tct ^; h 

i/y^T^/:* L S I 2 5 *^ ejCDftdPIB-^ S 4 {CSr5V ^ 

[0 0 8 7] mz. ^m.^v m2zo>^mmmA 

2 A^p5^SgSSt'^>y K4 1 tcmSKSr^^UT, EBEI0ai^« 

2 1 \zi:^xwmmj}-^tix\^^m^'f^7s9 1 icjj^ 

IC, J/::^'7^A L S I 2 5 ic><J^fmm^ S 3 ICS^t ^ 

T, mmmmmmAz\ziii}. mm.7'^7.^\± 
<^tbhmi^^i^tzm^xm^ms^m&^mt■^'^x. ® 

®ifE^[Bii&4 2*\e>?K^^«v K4 1 \zm^-t!t>m 

[0 0 8 8] ^Tm.'f^T.^ 1 lC*rUTS*?Si|^ 
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H r SrPlt&II-tS HMz. 9b^^V KSP 2 2 (Dmmm 
MLfci^JfC, i/X5^ixLS I 2 53i)^e,0D«^J^^#S 1 

I/— y-Zl^-Sr^ASo -ei/T, miiil£#^i|i&IlIS!&3 6A^ 

10 -ffi?H^IlIBS3 7fCj:ytR®UT. I/— tf-jtais 

tlsmSi: 35:5 J: e> UTfe < . 

[0 0 8 9] ^LT, )ti!R3 l*^p5{^5t^^tlfcb— If- 
^{*, mtr-AX>^U «y * 3 2 $::^L/T*m)l/>X3 
31CAMU *ft(U>X3 3{Cj:oTy6^-?^::^^' 1 

nz^^xRMtsnxm-Dx^fzmvmt. m^\^ 

-h,7.-f^) -J 93 2{Cj:oTMSifSnTS)^l$3 4/\# 
^MS3tSl$3 4lC<fcoT*^ffi$4xS„ 
20 [0 0 9 0] g)fcg|$3 4li, Xi' 1 

^t\.tdm!m\t. 2 mum 3 5 ic a ot/nvi/;^^-^ 

tC^$*U e/:^7^ALS I 2 5{Ci3l6tlS„ 
[0 0 9 1] ■?-bT, 2/>(.5=-ALS I 2 5{i, dCDA;!/ 
S*^'0^yi^l6^gl52 4*^e>®S^i'n'V^' 
fcS^v^T, 0/i(?)7's^^;i/7'-^ftcSQi-rSo 3*1 

30 1i\ Q/\0yrV9JVT-9>L\^XWL'^t\.^. Jfefe, 

i^x5^ALs 12 51*, wm^<mm\z. -mmmz 

T, PRML (PertialResponse Maximum Likelihood) 

[0 0 9 2] ^LT, mmmsmw^^2Q>x 

;^^ALS I 2 5tci3ie>*i5^^a«V'i^S:, 
^SiJMO i: T K l/-;^ hBPA P i:T*«y J: d 
40 LTV>5o 

[0 0 9 3] -t*:*?*), fffe^'n»yir|g^S152 4ldu ± 

SISli, )19K^ia«i8lsSS^t5^ a v ^Wsmk 5 1 ic * 

Lsi2 5ii, z.(r>%^mimmW£.^nv^mLm 
Vh^\fs^h<m^^nv^\z^-^\^x. m^^imm 

50 Wc.'pnv';^m(sh2\zi.^^ r K^>^tr«y hSPA 
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[0 0 9 4] pxt(D^'^fj:^{mmsmm^m2 

tC-b «y h L S I 2 5 jb^^jCDftflWi-^ S 4 

s-:5vNT, iEiiEiiE«!^S2 1 ^mmm^-ti,. lo 

2*^e)^K^/S>V K4 HC^&^LT. im^isiij^iB 

IC, L S I 2 5 *^ ^jCDffiMM-^ S 2 fC^rJV % 

T, 13^1/-- lf-Ar7-«tJPIlIli!&3 8tCj:»J, ^iHStSCT^ 

Sr^feSo mSS«^lHlS!&3 6;?)^eu— 

3 liC'e^-rS^5:IBiJU-if->'1':»-f!Rmilii!&3 8 

LT^<= ^-LT, I/— !f-3taS3 l*^6)tt^S^$t^-fcb 
— ^5ti^-A:^:;'"U y ^ 3 2 ^i^Lxmsly 
>X3 3lCAS=fU >t»l/>X3 3tCj:oT^?8^7^-< 

[0 0 9 6] ^UT, m^^T^ 7.^ 1 lC*fLTffi^ 30 

i/;^^^ L S I 2 5 *^b584fiail^ft!BmiIB&4 3 \zm^ 

3 lei »j, jia^T^-r 1 Kma-fitm^wm 

[0 0 9 7] )tSgS^7^>r vC.i' l/x^-^gfS-^CDgH 

3 8 Kii 3tia^T^>r 1 \zmhr^ U— tP-^® 

[0 0 9 8] JiUKDmWT'l*, K9>y=3r>^^-9— 
3Jf ^ 7 * - S/ > ^if - jjf^oD-!?— jJW^ tc o V %T ® 

[0 0 9 9] Ri:«)J:e)'a:)t?iBiSCIBii^^e2 Oli, 50 
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|B3lH^S(iaitS^g2 0T*li> 5fe?fe3. 5-f>^3fc 
iSaS^T^-f ^i^lCBIf (I SO/I EC 1 5 04 1 

[0 10 0] 

titj, mmmmm^m^x^xmmmxc^m'-)':^ 
%Tm^imm. ms-\z^o)S;.^tj,^m§s^mm\zn 

So 

[0 10 1] Lfejb^oT. *56^{CJ:nfi, Sfeii^S: 
s. 

[0 10 2] ^cDi^m. 5fg?^3. 5>f>^)fc 

?Kgt7'-r;?>^(Z)2fg0^ftS:ifo, 10ff^3. 5>f> 
^JfeiSSi^T^-f xi'S:, 5^3. ^^{zy'f-m^'r^T^ 

[BI®®ll8#«:Ui^] 

[lai] *^^^:iiMLfe3t^a^7^'fx^^<D-^{co^^ 

[02] *l8WS:igMLfe)tfiaj^7^>fX^'CD-MlcoVA 

[123] ^f^;i/V>^^rRAD:&^(Z)?g|MMg¥figlC<fcS^ 
^WcJkWmf^fz.^(mxih^). 03 (a) li, 

[04] 2|s|g^&iiraLfe)t^S8^^7^-r^^?®-^J^co^^ 

T, >t?83lSClB^2iOfrKl/:^t^>vhg|SS:^-t0T'& 

So 

[06] ^>KfH«^7?^S:$iimLfey6?aS^7^-r:^i'OS 

w^\z'D\sx. rY\y7.\£.vVWim^m<L>x^-tm 
[08] *58^&igfflLfe)t«ssc8aiiis^ec)-^ 

M$:^^0T*feSo 
[09] 2|c^^&j@fflUfe3f6?^7'^:^i^(Z)-^J{coiv 
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1 ^Wi^T'^T.^s 2 mi. 3 
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4 fa#M, 4 aS^, 4 b cfiaS, 4 c 
7 ^M®, G tf;i--:f. L ^>K, Hr 

s^fi^ Bi <siam B2 Kiam bs 
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